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(54) [SS?|0«ift;] ia«i«#Saa!KB:fej:Ot:«r* 



(57) mm^ 

tifcsi^x^— Sf s 1 ts'e>yay <7miiiTW.^mm'r-'S' 

— S^S4^)^6JFl^^i7^-^S5*Wai5■n^ iimzfa-y 
*miHlES9T(i. ^^li«x^-'S»S46^6S2<D'?^X 

«a.>«^u 1 2-e>B. !gi*5j:tJ=m2©^'^;?.=i-K# 
s 4 ic« LTiigfl? 1 ;A:*e#^BS-r c <t j; Tv ^aoffi 



r— » 1 to 



2-^ 



E 



IS 

E 



1^ 



ate 



(2) 



3 1 5 2 6 



±BBffiBiis«x— S'Si^'p 'y ^/mvLT-m^Ltzm^m^t 
- ^ A'^M-r 5 5 x^i^aj-r ^ ^ x^Kiti^at. 

^ xiit«i<i: ^cs^t^T^«#nfcm 3 ^ ;^if a 

3 ] 91$^ 1 iziawt<omiSim^iiim&mcis 
±iBiifai«t*> 

im^m 5 ] n^m i (cgBii(7)B«fs^sss(c&^ 

±§B^»S». 

±IB^#Si^x-'J'«^S^P -y -><3!)»«ffl-p*S C t «• 

mmm 6 ] ss^]^ 1 iZBsmo^mw^^mmsmiz^ 

S-eic, ±fBS^li«x-^»«>S7'P'y^F«9<Diasgtco 

t^T*i3*w*ffiiiit«*«iai-r«ffiiiita«m#ai:% 
m^m 7 ] 6 (c§Bg2(Dgi^ii^«ais^s(cfe~ 

±iBm 3 (D-? 5 Xlf$B(is 

±BBSl*iJ:t;=m2fl?^^XtSffi<!:v ±fBtftB1tffli:l!: 



o 

[ii^il 8 1 if 1 (c§B«OiS«fi^fflSilB(C^^ 

±MBfS3<D<7^xm&mz^tt^mzj:-:>T^ist>rcmi 

*s ±f3m3CD'5'^Xtf«^7'KUXli«tl,TIB1gL 

±ffiffiBSiii^x— si^t/p -y 't^mnLvm^Lnim^mm 

±IBi|tStS*«Sai-r SZt" yic* oTtffc-^B zra -y 
<7fcJ:tf±S>±a:rP'y^tcH«-r«Bt«:/p-y5'<0± 
IB!tt?S«^«46TnFfS kf -y h TS^f kt" ^ C i: ic J: »J 
6ti5mi«)^'^Xlf«i:. ±IB'>^X^«l{ti-rsX7^ 

n/i:m3<D-j7vXltffilcrSi;T. ^46IB1S3•nTt^«m 

[000 1] 
[0002] 

5 ics^s^^iiPiifitceJS^-r *t^1^l^>;5ili^8^^i^2l 

U=] - ^-^ tf7=':d-X'f X-? -iS^lClB^ Lff S-r 
{l^c^Jl^T^*. e2S»^aBS5«l«:=&58!l*e*llCjfiJfflr«fc 

n^ssimmzn^itr^c i: tc j: y easiif «s-¥>fBgif 
mm^wML. ssts^s^'^'sssijm^mtb^^^izti-i 

t^Tt^^„ 

[0 0 0 3] c:<o<fc-5%Jl^. -UgWlct*. iii®fi^« 

<!:LT> A^JtifcH^fl^^lSaw^P-y^Xc^iy 
U 9J^{#^A D R C^T^^fb (Adaptive Dynamic Range C 
oding ) •¥>DCT!?3^<b (Discrete Cosine Transfer 

m) ^^mryci'y<7i[^^itt'^mm^nzi^^. 

[0 0 0 4] &WZ. ADR C??^b«, ^(7)^-<± 

= -y -J7 U > v'tt^lt^fijffl L/cifocTJT'S y . S^^flico 



(3) 



3 1 5 26 



[0005] 

a^t>l*%P-/'?X7'f;U^' : LPF) «3bHtS 

[0 0 0 6] tjmt'^LPF^mf^t. 

[0 0 0 7] tS^T. COf^^weWtt. X'y>>~^x-f 
[0008] 

[ss«»j*-r5rci6tD#fa:] it^Rja i iciBK©««« 

m^roffiifi|:^^<b^Slc<fcy:?'P'y'?m<iT'E*S^ 

fc^^S^T^- 1? P -5^ ©If SSM^Siaif ^SS! 
i:^ 1tafi«ai#©lc J: -3 Tt#fc>4 e ^P -J^ fc J: W=5± 

m^mmT"- ^ t ^mm^mr ^ c tc j: y ^^mm^m 
[0 0 0 9] n^m9iz^m(Df^mit. m^roa 

7=^-^i(OS^P-y5'<D!|tl8S*iKai-rSX7^>y:ri:. W. 
•y yic J: oTt#ft;4 e -^a -^^ )±1 <y ^ (tBH 



wr « c <k tc j: y ^-m^iieix— si^^fie-r 5 -y 

[0 0 10] CODfgRBli. jiB^P i-^^fcJctf^cDBiS 
:?^0'y^'©«F»fi<>^6S6*i«mi©^^Xl8ai:. /'C 

^->»3i{cJ:yi#en«m2<D'j75Xl§ffl<t:. (ftSU 

-i7M3^6'«aj-¥»-rt^^p -y o i: TM^^itaiswfflJticts 
f^jfiic5i^r«:?'p •> <7m.^^^ms5m\,t.u^■t^z.t1^' 

[0 0 1 1] 

#g5LTI»^-r«, EI1«. CCDlil^O^irollSSfliJS- 
7r:tyu'y<7mr^%^. 1 Ta^-T A*ffi?*^6««e#n 
mifDCT??^<blcJ:^TigBE^ESI^^ 

^b3-nfcfe3§iiii«x-^tc3i*LT. miTii^tiK.^tm'mi^ 

lKl2lK*i*tfx^-8TiE|sl!S:&^ LTe«&3-nfcH®7^ 
— 5'T'».5„ c:wiii#T'-^f s 1 «s A:^«^i 6^67 
U-/»«»IIIffi2lCA:^S-n*, 7b-/*»»l2l!S2 
^*^ ili^T^— S 1 6^6*¥l3|«Bfi^S 2fcJ:tmiira 
SBfi^S3:&ttaiLT$iJffllIl]K3lcai:^-rSi:ftli:. il 
^x-^S'S 1 ^^IS:05:7P'y^ffi^lH]IB4'\«t*&-r^» 
[0 0 12] yP'y57iI^(=JK4». JElBI1f^<b*tx/c 

iii«7^— SfS 1 :&:rp-y-5^mteT-«7cr^t<DT-»y. 

a^maiLv a!DCT^»LT7t<^)L''^;u7"— s»^m7t 
■rSc c©J:3tcLT«7c*nfc:?p y^'*<fi<o«^@i 
^x^- •Sf S 4 ti. T^'P y ASSESS 5 J:tf^FJ^fil»ai 

iHiss6'\«ts>g*ns<. 

[0 0 1 31 JFJ^ffl»aJIsllS6tts ^-^EMRt'-^J S 4 

fe^ssr^'p -y -^rtw^sswifigu^^u^^^fbLT^ 
K)<i7=^— s 5 ^wai if 6nfcvi§<i7=^-^' s 5 « 
vJ^fiip' * y 7 »c«»s-r «, c tiic d: y ipi^y t y 7 
icii, S7'p -y '?s<DTKrtS7=^— 9 s 5 tf'mumTLiin 
T'P'y^jSlIsiKsti. ^P^«i%iSll^iT3 
fc«60lilKT'» y . ±i*© J: 3 liW-^m'r-^ S 5 «tt 
aj-r«^Tli:6^6^5^F^»/c»tit^ili«7=-^5f S 4^51 
^ ^©jffiS Lfc^^BS^x— S 4 «®®IH]K 8 *S 



(4) 



1tia¥9-3 3 1 5 2 6 



[0 0 14] iiisi5]K8(*. mk^titcm^mmT'-'f 
lis saufc^^a^x— S'S4«gi3^m-rKiCs ^at 

mm 1 0 izm^Oi LTflagf «o 
[0 0 15] ^iij-jj-yrr^fieiuKi ott. '{k^mmT"- 

y^j^fig-r^o ^sij^'-;/y±fi8iEjKi ot*. 
a® 7=^—$! s 4 ^^®:<DiBijBi;iiwi2iK 1 3 (omwmmic 

^•:>tcm^y*-^'y htcSSSLT. iSfPSISIslK 1 3 

tc^Sf-rSo ■piJTLlf. iS?0-;il»IllS 1 3*M ;^C7cT;1lg 

sasf ^^^icii. sa^a«7"— s» s 4 « i 

[0 0 16] C03J:5S^M^-yy^fi£l2lKl 0*^6ia 

jfflji^isis 1 3 ^(Dm^mmT'—si s 4<Detigi!)f^u:iii 
w LT. TJ^ny t u 7 tcs ji 6nfcT*&«i7^- ^ s 5 

— S'S 5«^*l^nne-y htc->7 h-S*"'>>LTbf'y h 
ia^M6 Lfctro^m 1 ro-J'^Xa- KS 6 ,!: LT^ 
^t'J 1 2tC«$g-rSo 
[0 0 17] ^tc. $ijffl|lll»3«. *¥l=l«flfI-^S 2*5 

3<D^-r<;fe3ti:. (8X8) m$^T:-^j:^y'a-y'>(om 

mm^ti^ti3^'y h-r-:JW^It6tf«v hTT^p-;/ 
gt§fBS7{i. •D^jfty^ui 2it«!isg#ns„ fij 

[00 18] *fc. <7^x±mm^9ii. ^zru^om 

c m^itr * C t tc J: y . 2Pa/ - y »3Slc <*: S ■J' 7 

tbU . ^■©SS^i#6tlS®2cD-?^X=l- KS 8«^-5' 
(Class code Memory : CM) 1 1 1c 

s^r^p y S<o^ 2(7)'?^xa-FS8 i^mkm^.^ n 



ttv ^iJ^ tr^fiEEiS 1 0 t-^ibmmmmm^ i 3 ^<r> 

7.3- FS 8^if!3ftllLT1iKa^t'; 1 2(cjft*g-r«, 
[0 0 19] ^;><tU12tt. p^^'JA^SStl. ©fP 
SSWlHlK 1 3 T©8lffl>Wlcfi6ffl*n«-5' 7XS®fig« 

mia)^^XZI-KS6. ^2W-5'^7.a-KS8 
fcJctmHItaiS 7:&^to-ii-«c:i:fcJ:yf#6+i«m3 

[0020] mamn^^ i 3 ^sa^» 

1 0 6^e#t$g*n/c«#B«x— S' S 4 t^a^^ 1 
y«^®«7=^-^' S 4fc«LT^'5X»cW^b*tl* 

(c^toy>^'5'^xs©ig^s^aaja^s«^Tt^) . ^© 

?f U COD^a!lffi^a«T^-*S 1 o«:aj^«s? 1 4*^ 
[002 1] CCT% 'eKa;»«t y 1 2 (i:aiS3-nTt>5 

ens. s-Ts enc3EQ6nTi''smi<D@®T^-^'i. 

1 (D®®t'-4« tcW LT D C T??^<b^d:tm^f 
4k*JteL.fcm2fl)®^7^— $««^fflifr.5, *fc. ADR 
Ct^^itlzjurszmtc'^^xzi- l^'iz^i^mr-'f^J: 

> ICS* LTS'J^gSa£€•3gffl Lfc^S35ai=& 

^<7^7.mizpi=EU itsBifr « c (t tc J: y ^Ra7^-:?^;u 
[0 0 2 2] -r^to-s. ■esiBtT^-^/u^jR^-rsistt 

«^ ll4lc,T^-r<*:3'5:1^f^fiElllK2 0*^fflt^ens„ 
S-r. «^fF^«lElK2 0lcj!tL,Tt*. ^BiPfi^i: LT<7) 
a^T^'— S 2 0 ««A^*n«o CCD®^7='— S'S 2 0 
^SSQSWfc4<)^SS@K2 1 lcA:'3*n-5i:ft 
tc, !^^b?I^tSaS©fc44>(c:?'P-y-57?5-^bl2lSS2 2 

icA^^nSo «rc. a®7=^— j»s2 0G)^-5SiiiiiflB 

<i;5'>^X«S=&i7dfc»fc^S3£lsl»2 1 tcA^* 

[0 0 2 31 zrayc/^mm^int. n«7^-^rs 

2 Ot:::fP'y'5'mtaT\ mtf DC TW^^b^SSU * 

pi^s??^<b-r« t.<0T'S«7p v ^nmtmn 226^ 

5«Dffag??^<bT*-tlfca®7^-^ S 2 2 :&:fP -y 
lHlK2 3(ce«erS, :?'P-y'57?t^l2]!S2 3W. :?^P-y 

^n^tm^4tmmizssmMit^ntcmm7'—st s 

2 2 ^zTa -y ^muLT-m^u ^t^T*■nfca«7=^— s» s 
2 3^im.m:s.m^2 1 (<:^$grs<!:A(c. ^J^^myj 



(5) 



i|tll^9-3 3 1 526 



0^2 4j5<fcl/-i7-77.^miHlK2 SlcmrSo 
(0 0 2 41 ¥J9fflWa3l2]!S2 4l*. iii#7=^— S 2 3 

m9-^ s 2 4^»ai-rs= cco^i^ffl^-^f s 2 4 

<7^7.^<D-m^t LT«6aS3£lHl8S2 1 

*n«o ^fc. -^^x^^iHisa 5tt. iiitS7=^— s» s 2 

3tc, mt#ADRC??^b^fifi-rii<l:lc<i:y-?^7.a 
-KS2 5«Si«-rSo C©-5'^X3-KS 2 5<t). 
i^my'-'S' S 2 4 tingle. ^^X^m<D-^$ltt LT 

CO 0 2 5] #»ai;£ii]!S2 1 1*. etjestifc-^^xzi 

- KS 2 5 IC^FJ£IM7=^-^ S 2 4iJ J:tfteMtfffiS 2 1 
^;^«;:ll®x-^S 2 OfcitfS 2 3(DfflKII««lia 

s 2 ofcj:t^s 2 aommcommii^m'htisi^mi 
a- Ftmcgmy'-zriv^Bmr^^pi'Ev i 2'\ 

[0 0 2 6] mi^Mlc. ±^E<D«lfi£^^:fct^T. WifF^m 

fceiSH«7^-^'«7P y ^m^Si»4 J: or TTp 'y 

•J'^teT-^^-rSo *LTx ¥iSHfflafai[2lK6U:J:-3 

filT^— S 5 tj'^Vim}^ t 'J 7 fcSiS#+l5<. Vl^M^ 

t 'J 7 Ji. aa:?p 'y ^fcj;^;^<^Bi^:?p ^©¥J^ 

P -^Ji J:t>'^cDI?!SJg:? P -y ^cO¥i5<i7=-5' S 5 tt. 
■J-n^'tln e«y hT'fi^fb^tlTmi C75"?^;^=l- KS 
6i:LTfi^i!ap<t U 1 2lc#t*g^ti^„ 

[0 0 2 7] s/c. m.7ttEntc-y\:iy<7m\SL(om.^mm. 
x-^»S4S^^^x^^l2lK9t«:«tiieu c:c:T\ m 
If A D R C ??^'fblc J: 2 ^ X =1 - F S 8 ^^fiE 
LT. CCD^2<D-57^7.zj-FS8^^;><t'>/ 1 2lc 

*J J:tfSiII^«Bfi-^S 3 UT)±eia^fl3:?'P -y ■5' 

fisi»« s 7 ««a^ t y 1 2 (ceaer «<, 
[0 0 2 8] ^p<^ui2ti. m^^ntcfs-\(o^^ 

XZI-KS6. m2©'57-5X=i-KS8*>J:imS'lfffl 
S7«r$b-«*fct»©«m3©-5^^X.a-K<!:U c®S 

SSliStcJ:oT»6nftm2(D^7^X3-KS8lc. a 

g-rf p -y J:l>'^03KJg:?"P y -J'CDTt^ifiT^— ? S 5 

(D^ ^ X=l - K S 6 i;iaiii3R©:^P 'y ^' rtT-WfflJitW 



[0 0 2 9] mmmmm^^ sit. mmm^etsazf^f 
'sm^ia^'mmt. :?p-y^ii*-*^ai-\?>-rt\ 

«^-r>S e^P -y -^fc J:U-'*<DBSJgr»'P -y -^W^PJ^Mx 

s 5««m«)enTS>!7 n e y hT■M^^^b*nT^§6 

+i«Sl©^^X=i-KS6-¥»v )4BiaiR««:?'P'y^rt 
«#JlLTftfiE#*Xfc^aS§T»5/{:46. l-y >>Mf>7^-f 

[0 0 3 0] i::®J:3l::LT. Hfirti^SSIHT-t*. 

:?'p-y'?mciFi^fii7=^-^s 5^«iaiLT. >±a:?'P'y 

*iT»^ n tf-y ^■z^f■iti*n:1i^m^ ox^'^T.zi- 

-5'-7X=i- KS8tcmia)-J'-7Xa-FS6*>J:imH 
1fliS7^f^J)DLTffrn:%^^X»31«iTt\ ^©^^ 
XSJcS^T^— S» :e?J#{b#tl«HU WIiiS»x— tug 

•yv'W-<^-;USP5^«^*«6-a-Sc:i:«:<x :/P-y^' 

[003 1] C<Dm 1 CDIISgfliUOJi-&lc(*. is® 

[00321 «±0«^IC Jltltfs S 4 

0S:?'P'y'?©¥i5fflx-a«S5:&«iai-rsi:ttH:. ^ 
^miSl^'—Si S 4<DS-:/P -y -e^rtcDliiRlC-Pt^TfflS-tW 
*tftB«Si S 7 :&«ia5 s 4 «y f^- 

V5J5SLT?f6tlSS2CD'^^X=l-FS8(c, ^Fl^lfii 
X— Si S 5 6>6?#6tl«m 1 X=i- K S 6 J:tf 
ttBlf « S 7 «f«tlin UTSfiftft-J' ^ X»fS«ff l,\ Ct^ 
■5 LTtfenfcS sro^^^XD-FS^T F U7.1^aS t L 
Zs ^©^^XS(c«a^g|3^aiLTil«7='— S^*??^ 
•fbS-nsMWISH^T^— 5» <!:!IS>*I^ 

fc^p >y ^ t y P -y ^ ^*^6'«aJ-¥>-r t^7"p >y ^7 1 rs* 



(6) 



3 15 2 6 



[0 0 3 3] C:OTfl^«Dll2<DIIS6mEI5(J:,T^ 

6lC»^Tg:*:ffl«iajlElffi3 1 s m>hW^^^^3 2t3 
J:mil^lslK3 3]b'«iait6nTfcy. c:+l6lCd:-3Ttf 

[0 0 3 4] f^tJ-e. 0 5(C5^-r<k3lC. ^BE^ffiffi 
^^it. m?LliD C T??^<b*nfciii®x— 5" S 1 «-7 

X— JiSAW. :fP>;/^il5ail2lK5lc«lSeS-n^i:l* 

(c. »:^ii«(tii[=]8g3 1 ^^xfm'mmmm^3 2im 

iHiffi3 3ic«$&-r«o smiHiKs 3(i. m±m^j:um 
s 3 0 1 LTtp^m:>i t y 3 4 icetssr So a 

«S:/a ❖SIC* Jfefflx^— s 3 0 ^m^mx^o 

[0 0 3 5] 11^7=^—5' S 1Ai<ADRC?gF^<blC 

[0 0 3 6] -7&. :?^a'v^5i®|HlK5li. tf^filT'- 
3 0:&ltai-r«$TlC*^3!)^5^P^»f£lt^#iii®7^ 

— s« s 4 ^mm L. "iro^mm Ltcm^mmT'- 9S4^ 

— ? S 4(0m&Wlitlz^mLT. 4'*iS^<t 'J 3 AlcW 

itSftrcfjWiT'-^s 3 o««0Hsy^ u 1 2(csi*ta 

Jtl^o COS. 'J 3 41*. ;±a J5 

cfcif ^-wKffi^p •> ^'<of s» s 3 0 ^•siai^a 

U Sg*mLfc*5Wi7^-^«S3 0€-?-fl>$S. 
Lfc'fc©:£mi<D-J'^7.n-KS3 1 iiLT^y^U 

1 2 icflaer^o 

[0 0 3 7] dCT'v 1 2 ICfBIt* nTl^« 

T?J^{b&' J:i;W#fb«Sfi L/cm 2 cOiii®7=^—J« Affile 



r^o Sfc. ADRC?5^<blc<i:oT!#/'c'?-7X3-K 
Icp^mT"- -f J: If tSi§t§?B^«*a Lft»r/c!5: v X 

^sb '=>nrcmmm^'y -7 xsic y ^ y tciss-r « c t 

[0 0 3 8] J»±(D«i^(c^l^Ts B»^^$!I@£ST' 

T^ffi#-r«„ ■?-LT. fi*ffi«iaS0»3K S'hfii«llB 
lHlffi3 2fcJ:l/jS»lHlK3 3lcJ:oTARa66n/cS7'P 

•y ❖s®*5fe<iT'-^ s 3 0 t u 3 4 icsa 

tfJftfiSyt U 3 43!)^6gE*ttJ**l«»H:-aa'^P 
•y yf^wKffiT/p -y -^Wtf ? S 3 o 

ft'mS'nSo C -5 LTSe*aj* tlfcSf S 3 

Ot*> ^tl^tln tf>y hT'fi?<b#tlT» 1 O^'^XP 
- K S 3 1 LTfl^y t 'J 1 2 fc«$§* n«o ^ fc. 
tfi7c*n/c:?'P'y •J'^ffiCD^^li^x— S 4:&'J'^X 
*«E1K9 lc««eu CCT. «<l7ltfADRC:^#<bSQ 
S^S(5-rili:lcJ:^)S2©-J'^7.P- KS S^ifiEL 

ilCDS2<D^^7.P-KS8*^^*U 1 2lC«t 
ISTSo 3-6tc. SiJffll|2lK3T»s *¥l^flBfi^S2JJ 
jcU^Sill^MBIl^ S 3 ^»lc LTJiea^wr' P -y 

T'<o4a«M*mE«/T^-rffiBif a s 7 ^nn-tb. c (nmn 

1ffflS7^^;><^'J 1 2lC«»8-r«„ 

[0 0 3 9] ^y^'J 1 2tt. m^l^ntcm^(0<7'y 
XP-KS3K S2C0-i7^XP-KS8*Jj:t?tSB1t 
fflS7^^to-Sfct,<D*S3CD^^^XP-K<t:U 

aa:/P'y ^'*5<J:U=-?-<DBI»:?'P -y -J'Wtf ^fefiix-^ s 
3 0^^46TS'«7ntf'y t-TS^ibUT^tStl^m 1 © 
■5'5XP-KS3 1 i;>±aiS^(7>:?'P'y5'f*9T'<D*aJ*M 

3 ^J-^ ^ X P - K i: LT^Si€rSSa'tli-r o 
[0 0 4 0] iSlfD;1lff@%1 3(i:. )i]l[l]%8 j3<»:0'7 
a!l^'y:rSfi8l2lKl 0«^>LT«!e*ns®«x-^ii: 
«Sjp<^ y 1 2 6^6«iisS*ti^^Sfli:^«W>limiaa 
r « c: i: ic J; y is® X— S' ICS* LT •57 ^ 7.Sic??^<b* 

$§-^. yp-y-j'sa^tf'ai-^rtv »5os*x-y>>-^7^-r 

•y'?te<J;t;^WB!t«yp-y^W4'*<ii7=^— 515 3 0*^^ 
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(54) IMAGE SIGNAL PROCESSOR AND ITS METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate block distortion without unsharpening 
an edge and a detailed part. 

SOLUTION: A block decoding circuit 4 outputs decoded image data S4 in the 
unit of blocks from compression coded Image data SI . A mean value calculation 
circuit 6 calculates mean value data S5 from decoded image data S4 and mean 
value data of a notice block and an adjacent block are fed to a coefficient 
memory 12 as a 1st class code SB. A class generating circuit 9 generates a 2nd 



class code S8 from the decoded image data S4 and gives the code S8 to the 
coefficient memory 12. A coefficient set in response to a 3rd class code obtained 
from position information S7 from the control circuit 3 and the 1st and 2nd class 
codes is read from the coefficient memory 12. A product sum arithmetic circuit 13 
applies linear coupling to the decoded image data S4 to generate predicted 
decoding image data S10. 
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CLAIMS 



V 



[Claim(s)] 

[Claim 1] in the picture signal processor which carries out decode processing of 
the compression image data by which compression coding was carried out per 
block with the predetermined compression coding means A characteristic 
quantity detection means to detect the characteristic quantity of each block of the 
decode image data which decoded the above-mentioned compression image 
data per block, A class detection means to detect the class to which the pattern 
classification of the above-mentioned decode image data is carried out, and the 
above-mentioned decode image data belongs, The 1st class information 
obtained by collecting the above-mentioned characteristic quantity of the 
contiguity block which adjoins the attention block and the above-mentioned 
attention block which were acquired with the above-mentioned characteristic 
quantity detection means, and quantizing in a predetermined bit, The multiplier 
table which reads and outputs the predetermined multiplier memorized 
beforehand according to the 3rd class information generated based on the 2nd 
class information obtained with the above-mentioned class detection means, The 
picture signal processor characterized by consisting of an operation means to 
generate prediction decode image data by carrying out the sum-of-products 
operation of the multiplier and the above-mentioned decode image data 
predetermined [ above-mentioned ] which were outputted from the above- 
mentioned multiplier table. 

[Claim 2] It is the picture signal processor characterized by the above-mentioned 
characteristic quantity being the average of each block of the above-mentioned 
decode image data in a picture signal processor according to claim 1. 
[Claim 3] It is the picture signal processor characterized by being the median 
which computed the above-mentioned characteristic quantity in the picture signal 
processor according to claim 1 from the maximum and the minimum value within 
each block of the above-mentioned decode image data. 

[Claim 4] It is the picture signal processor characterized by the above-mentioned 
characteristic quantity being the standard deviation of each block of the above- 



mentioned decode image data in a picture signal processor according to claim 1. 
[Claim 5] It is the picture signal processor characterized by the above-mentioned 
characteristic quantity being the variance of each block of the above-mentioned 
decode image data in a picture signal processor according to claim 1. 
[Claim 6] The picture signal processor characterized by having a positional 
information detection means to detect relative positional information about the 
pixel within each block of the above-mentioned decode image data further, in a 
picture signal processor according to claim 1 . 

[Claim 7] It is the image information processor characterized by generating the 
class information on the above 3rd in a picture signal processor according to 
claim 6 based on the above 1st and the 2nd class information, and the above- 
mentioned positional information. 

[Claim 8] It is the picture signal processor characterized by consisting the 
multiplier which asked for the above-mentioned multiplier table by study 
beforehand for every class information on the above 3rd in the picture signal 
processor according to claim 1 of memory which memorized the class 
information on the above 3rd as address information. 

[Claim 9] In the picture signal art which carries out decode processing of the 
compression image data by which compression coding was carried out per block 
with the predetermined compression coding means The step which detects the 
characteristic quantity of each block of the decode image data which decoded 
the above-mentioned compression image data per block. The step which detects 
the class to which the pattern classification of the above-mentioned decode 
image data is carried out, and the above-mentioned decode image data belongs, 
The 1st class information obtained by collecting the above-mentioned 
characteristic quantity of the contiguity block which adjoins the attention block 
and the above-mentioned attention block which were acquired by the step which 
detects the above-mentioned characteristic quantity, and quantizing in a 
predetermined bit, according to the 3rd class information generated based on the 
2nd class information obtained by the step which detects the above-mentioned 



class with the step which carries out reading appearance of the predetermined 
multiplier memorized beforehand, and outputs it The picture signal art 
characterized by consisting of a step which generates prediction decode image 
data by carrying out the sum-of-products operation of the multiplier and the 
above-mentioned decode image data predetermined [ above-mentioned ] which 
were outputted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the picture signal processor and 
approach of decoding the picture signal which carried out high efficiency coding 
using the block coding method. 
[0002] 

[Description of the Prior Art] By encoding significant information efficiently using 
correlation of the so-called picture signal transmission system which transmits a 
picture signal to a remote place like before, for example, a video conference 
system, and the picture signal which digitized the picture signal, and digitized in 
the equipment which records on a video tape recorder or a video disc recorder, 
and is reproduced in order to use a transmission line and a record medium 
efficiently, transmission amount of information and the amount of recording 
information are reduced, and it is made as [ raise / transmission efficiency or 
recording efficiency ]. 

[0003] In such a case, it is made as [ reduce / the amount of data / by carrying 
out high efficiency compression coding of the picture signal / generally / 
substantially ]. Block coding which divides the inputted picture signal into two or 
more blocks as the technique of this high efficiency compression coding, for 



example, performs ADRC coding (Adaptive Dynamic Range Coding), DCT 
coding (Discrete Cosine Transform), etc. is proposed. 

[0004] It is the coding method which incidentally carries out picture compression 
using the vision property that ADRC coding uses a visual dynamic range 
dependency, minute fluctuation of pixel level is hard to be checked by looking in 
the large field of the dynamic range of pixel distribution, and minute counteraction 
of pixel level is also easy to be checked by looking reversely in the small field of 
a dynamic range. Moreover, DCT coding is a thing using two or more cosine 
functions as a convention wave, and is a coding method which decomposes into 
the convention wave of these plurality and expresses a picture signal. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when it compresses into a 
very low rate by the above technique, at the time of restoration, block distortion 
may occur near a block boundary and image degradation may arise. In a flat 
block whose allocation number of bits decreases especially, the inclination 
appears remarkably. For this reason, by covering a low pass filter (the so-called 
low pass filter: LPF) locally to a block boundary, it is made as [ reduce / remove 
such block distortion and / generally, / image degradation ]. 
[0006] However, when LPF is applied, the nonconformity which dulls the edge 
containing a high frequency component and a detail part occurs, and there is a 
still inadequate point as the clearance approach of block distortion. 
[0007] Therefore, the object of this invention is to offer the picture signal 
processor and approach of removing block distortion, without dulling an edge and 
a detail part. 
[0008] 

[Means for Solving the Problem] In the picture signal processor which carries out 
decode processing of the compression image data by which compression coding 
of the invention according to claim 1 was carried out per block with the 
predetermined compression coding means A characteristic quantity detection 
means to detect the characteristic quantity of each block of the decode image 



data which decoded compression image data per block, A class detection means 
to detect the class to which the pattern classification of the decode image data is 
carried out, and decode image data belongs, The 1st class information obtained 
by collecting the characteristic quantity of the contiguity block which adjoins the 
attention block and attention block which were acquired with the characteristic 
quantity detection means, and quantizing in a predetermined bit, The multiplier 
table which reads and outputs the predetermined multiplier memorized 
beforehand according to the 3rd class information generated based on the 2nd 
class information obtained with the class detection means. It Is the picture signal 
processor characterized by consisting of an operation means to generate 
prediction decode image data by carrying out the sum-of-products operation of 
the predetermined multiplier and predetermined decode image data which were 
outputted from the multiplier table. 

[0009] Moreover, invention according to claim 9 sets the compression image data 
by which compression coding was carried out per block with the predetermined 
compression coding means to the picture signal art which carries out decode 
processing. The step which detects the characteristic quantity of each block of 
the decode Image data which decoded compression Image data per block, The 
step which detects the class to which the pattern classification of the decode 
image data Is carried out, and decode image data belongs. The 1st class 
information obtained by collecting the characteristic quantity of the contiguity 
block which adjoins the attention block and attention block which were acquired 
by the step which detects characteristic quantity, and quantizing in a 
predetermined bit, according to the 3rd class information generated based on the 
2nd class information obtained by the step which detects a class with the step 
which carries out reading appearance of the predetermined multiplier memorized 
beforehand, and outputs it It is the picture signal art characterized by consisting 
of a step which generates prediction decode image data by carrying out the sum- 
of-products operation of the predetermined multiplier and predetermined decode 
image data which were outputted. 



[0010] The 1st class information that this invention is obtained from an attention 
block and the characteristic quantity of that contiguity block, Based on the 2nd 
class information obtained according to a pattern classification, and positional 
information, generate the 3rd new class information, read a multiplier according 
to the 3rd class information, and a sum-of-products operation is performed to 
decode image data, the image data before encoding, and **** - by having 
generated the same prediction decode image data Accommodative processing 
according to a difference of the characteristic quantity in which the block 
containing an edge or a detail part differs from the block out of which block 
distortion tends to come can be performed. Block distortion which avoids dulling 
an edge and a detail part beforehand and is generated near a block boundary is 
removable accommodative. 
[0011] 

[Embodiment of the Invention] Hereafter, the example of this invention is 
explained with reference to a drawing. Drawing 1 is the block diagram showing 
the 1st example of this invention. Although for example, DCT coding does not 
illustrate SI supplied from the input terminal shown by 1 to the transmission 
image data by which high efficiency compression coding was carried out, it is the 
image data supplied through the synchronizing separator circuit and the error 
correction circuit. This image data SI is inputted into the frame decomposition 
circuit 2 from an input terminal 1. The frame decomposition circuit 2 supplies 
image data SI to the latter block decoder circuit 4 while it extracts Horizontal 
Synchronizing signal S2 and Vertical Synchronizing signal S3 from image data 
SI and outputs them to a control circuit 3. 

[0012] After the block decoder circuit 4 restores the image data SI by which 
compression coding was carried out per block and gives the decode to variable 
length coding, it carries out reverse quantization, computes a multiplier, carries 
out reverse DCT conversion, and restores the original level data. Thus, decode 
image data S4 of the restored block unit is supplied to the block delay circuit 5 
and the averaging circuit 6. 



[0013] The average-value calculation circuit 6 computes the average-value data 
S5 by sampling the intensity level of all the pixels within each block from decode 
image data S4, and supplies the obtained average-value data S5 to the average- 
value memory 7. Thereby, the average-value data S5 for every block are stored 
in the average-value memory 7 one by one. On the other hand, the block delay 
circuit 5 is a circuit for performing time adjustment, is delayed in decode image 
data S4 by the time amount which will start before computing the above average- 
value data S5, and supplies the delayed decode image data S4 to a delay circuit 
8 and the class generation circuit 9. 

[0014] A delay circuit 8 carries out block decomposition, and accumulates 
supplied decode image data S4. Moreover, in case a delay circuit 8 reads 
accumulated decode image data S4, it carries out delay processing by the 
processing time of the class generation circuit 9 mentioned later, the average 
memory 7, and a control circuit 3. A delay circuit 8 reads and supplies decode 
image data S4 which carried out delay processing in this way to the prediction 
tap generation circuit 10. 

[0015] The prediction tap generation circuit 10 forms the prediction tap which a 
sum-of-products operation takes by collecting the circumference pixels focusing 
on an attention pixel for every block of decode image data S4. Moreover, the 
prediction tap generation circuit 10 changes decode image data S4 into the 
signal format suitable for the operation gestalt of the latter sum-of-products 
arithmetic circuit 13, and supplies it to the sum-of-products arithmetic circuit 13. 
For example, when decode image data S4 supplied when the sum-of-products 
arithmetic circuit 13 carries out data processing by one dimension is changed 
and supplied to 1 -dimensional time series data and the sum-of-products 
arithmetic circuit 13 carries out data processing by two-dimensional, decode 
image data S4 to supply is changed and supplied to the juxtaposition time series 
data of the desired number of lines. 

[0016] Synchronizing with supply actuation of decode image data S4 from such a 
prediction tap generation circuit 10 to the sum-of-products arithmetic circuit 13, 



reading appearance of the average-value data S5 stored in the average-value 
memory 7 is carried out to a coefficient memory 12. Here, from the average- 
value memory 7, as shown in drawing 2 , reading appearance not only of an 
attention block but the average-value data of the block which adjoins an attention 
' block is carried out. The average-value memory 7 supplies what carried out the 
down shift of the read average-value data S5 to n bits, respectively, and reduced 
the number of bits to a coefficient memory 12 as 1st class code S6. 
[0017] Moreover, a control circuit 3 searches for the positional information which 
shows the relative location within the block of an attention pixel based on 
Horizontal Synchronizing signal S2 and Vertical Synchronizing signal S3, for 
example, in every direction in the block which becomes by the pixel (8x8) so that 
drawing 3 may show ~ the relative location within a block of every a triplet is 
expressed with a total of 6 bits, respectively. Thus, the expressed positional 
information S7 is supplied to a coefficient memory 12. In addition, signal S9 
currently supplied to the average memory 7 from the control circuit 3 is control 
signals used at the time of write-in actuation and read-out actuation, such as an 
address signal and an enable signal. 

[0018] moreover, the class generation circuit 9 sets up the space class tap which 
uses an attention pixel as a main tap for every block, and class detection by 
space pattern classification performs (namely, the class to which an attention 
pixel belongs ~ detecting), and it supplies the 2nd class code S8 obtained as a 
result to the class code memory (Class code Memory:CM) 1 1 by carrying out 
ADRC coding for the decode value in this space class tap. Thereby, the 2nd 
class code S8 for every block is stored in the class code memory 1 1 one by one. 
Like the average-value memory 7, synchronizing with supply actuation of decode 
image data S4 from the prediction tap generation circuit 10 to the sum-of- 
products arithmetic circuit 13, the class code memory 11 reads the 2nd class 
code S8, and supplies it to a coefficient memory 12. 

[0019] A coefficient memory 12 consists of memory and the multiplier group for 
every class used for the sum-of-products operation in the sum-of-products 



arithmetic circuit 13 is beforehand recorded by study. A coefficient memory 12 
reads the multiplier group for every class of the by making into address 
information the 3rd class code obtained by doubling the 1st class code S6, the 
2nd class code S8, and positional information S7, and supplies it to the sum-of- 
products arithmetic circuit 13. 

[0020] The same prediction decode image data is generated, the image data 
when the sum-of-products arithmetic circuit 13 carries out sum-of-products data 
processing of decode image data S4 supplied from the prediction tap generation 
circuit 10, and the multiplier group supplied from the coefficient memory 12, 
before encoding for every class to decode image data S4, and **** - (- the 
prediction decode image data by which block distortion was reduced in the 
adaptive-prediction processing for every so-called class as a result of [ its ] deed) 
is gained, and this prediction decode image data S10 is outputted from an output 
terminal 14. 

[0021] Here, the multiplier table memorized by the coefficient memory 12 is 
called for by study which is explained below. First, the 1st image data already 
known and the 2nd image data which performed DCT coding and a decryption to 
the 1st image data are prepared. Moreover, the new class code which added 
average-value data and positional information to the class code obtained by 
ADRC coding is generated. And the study approach which applied the least 
square method to the 1st and 2nd image data is given for every class code of the 
for which it asked, and it asks for the optimal multiplier group. A multiplier table Is 
formed by memorizing this called-for multiplier group in memory for every class. 
[0022] That is, in case a multiplier table is formed, the multiplier creation circuit 
20 as shown in drawing 4 is used. First, to the multiplier creation circuit 20, the 
image data S20 as an educator signal is inputted. This image data S20 is 
inputted into the block coding network 22 for coding decryption processing while 
it is inputted into the multiplier selection circuit 21 for study processing. Moreover, 
among image data S20, the positional information S21, such as a Vertical 
Synchronizing signal and a Horizontal Synchronizing signal, is also inputted into 



the multiplier selection circuit 21 , in order to perform the class classification by 
positional information. 

[0023] The block coding network 22 is a block unit, for example, performs DCT 
coding to image data S20, and, as a result, is obtained. Multiplier data are 
quantized and the image data S22 by which compression coding was carried out 
from the block coding network 22 which Is what carries out variable length coding 
of the quantization output Is supplied to the block decoder circuit 23. The block 
decoder circuit 23 is supplied to the averaging circuit 24 and the class generation 
circuit 25 while it decodes the image data S22 by which compression coding was 
carried out like the block coding network 4 per block and supplies the decoded 
image data S23 to the multiplier selection circuit 21. 

[0024] The average-value calculation circuit 24 computes the average-value data 
S24 which equalize all the pixels within each block and are obtained based on 
image data S23. This average-value data S24 is supplied to the multiplier 
selection circuit 21 as an element of a class classification. Moreover, the class 
generation circuit 25 generates the class code S25 by performing for example, 
ADRC coding to image data S23. This class code S25 as well as the average- 
value data S24 is supplied to the multiplier selection circuit 21 as an element of a 
class classification. 

[0025] The multiplier selection circuit 21 adds the average-value data S24 and 
the element of positional information S21 to the supplied class code S25, creates 
a new class code, expresses the correlation of image data S20 and S23 with a 
primary linearity joint type for every class of that, and asks for the multiplier group 
from which the square of the error of the image data S20 and S23 based on a 
this primary linearity joint type serves as min by study. And the multiplier group 
for which it asked is supplied to the coefficient memory 12 which forms a 
multiplier table with a class code. The multiplier table which can carry out 
adaptive-prediction processing the optimal by this Is created. 
[0026] Concretely, if actuation is explained in an above-mentioned configuration, 
the transmission image data in which high efficiency compression coding was 



carried out by DCT coding will be decoded per block by the block decoder circuit 
4. And it asks for the average-value data S5 for every block, and this average- 
value data S5 is stored in the average-value memory 7 by the average-value 
calculation circuit 6. As for the average-value memory 7, reading appearance of 
an attention block and the average-value data of the contiguity block is carried 
out. In this way, it quantizes by n bits, respectively, and the attention block by 
which reading appearance is carried out, and the average-value data S5 of the 
contiguity block are supplied to a coefficient memory 12 as 1st class code S6. 
[0027] Moreover, decode image data S4 of the restored block unit is supplied to 
the class generation circuit 9, the 2nd class code S8 by ADRC coding is 
generated, and this 2nd class code S8 is supplied to a coefficient memory 12 
here. Furthermore, in a control circuit 3, the positional information S7 which 
shows the relative location within the block of an attention pixel based on 
Horizontal Synchronizing signal S2 and Vertical Synchronizing signal S3 is 
searched for, and this positional information S7 is supplied to a coefficient 
memory 12. 

[0028] A coefficient memory 12 reads the multiplier group which uses as the 3rd 
class code what doubled the 1st class code S6, the 2nd class code 88, and 
positional information S7 which were supplied, and is beforehand memorized for 
every class by making this 3rd class code into address information. That is, a 
multiplier group is read for what added the positional information S7 which shows 
the relative location within the 1st class code S6 which an attention block and the 
average-value data S5 of the contiguity block are brought together in the 2nd 
class code S8 obtained by class classification processing, is respectively 
quantized by n bits, and is obtained, and the block of an attention pixel as 3rd 
new class code. 

[0029] subject-copy image data when a primary linearity joint type carries out 
data processing of the image data supplied through a delay circuit 8 and the 
prediction tap generation circuit 10, and the multiplier group supplied from a 
coefficient memory 12, before the sum-of-products arithmetic circuit 13 is 



encoded for every class to image data, and **** - the same prediction decode 
image data is generated. The multiplier group supplied from a coefficient memory 
12 in that case The 1st class code S6 which it is easy to come out of block 
distortion, or the attention block showing the description that an edge and a detail 
part are easy to be included etc., and the average-value data S5 of the contiguity 
block are collected, is respectively quantized by n bits, and is obtained. Block 
distortion generated near a block boundary can be removed accommodative, 
without dulling an edge and a detail part, since it is the multiplier group by which 
the attention pixel was created in consideration of the positional information S7 
showing which location within a block is corresponded to. 
[0030] Thus, in a picture signal processor, the average-value data S5 are 
detected for every block, and while asking for the 1st class code S6 which an 
attention block and the average-value data S5 of the contiguity block are 
collected, and it comes to quantize by n bits respectively, the relative positional 
information S7 of the pixel within a block is detected, and subject-copy image 
data before adding the 1st class code S6 and positional information S7 to the 
2nd class code S8 obtained by carrying out the pattern classification of the 
decode image data S4 for every restored block, performing a new class 
classification and encoding image data for every class of the and **** - the same 
prediction decode image data is generated. Thereby, block distortion can be 
removed accommodative, without dulling an edge and a detail part. 
[0031] In addition, in the case of this 1st example, there is an advantage that it is 
not necessary to change a transmission format, without applying a burden to the 
equipment of a transmitting side, since effectiveness which was mentioned 
above only by the processing by the side of decode of a picture signal processor 
is acquired, moreover, subject-copy image data before image data is encoded for 
every class in the case of the 1st example and **** - it not only can remove block 
distortion accommodative, but resolution may improve by generating the same 
prediction decode image data and performing the so-called adaptive-prediction 
processing. 



[0032] While detecting the average-value data S5 of each block of decode image 
data S4 according to the above configuration The positional information S7 
relative about the pixel within each block of decode image data S4 is detected. In 
the 2nd class code S8 obtained by carrying out a pattern classification, decode 
image data S4 The 3rd class code obtained by obtaining and carrying out is 
made into address information, add the 1st class code S6 and positional 
information 37 which are acquired from the average-value data S5, perform a 
new class classification, and come - subject-copy image data before carrying out 
reading appearance of the multiplier for every class of the and encoding image 
data, and **** - by generating the same prediction decode image data 
Generation of the accommodative prediction decode image data according to a 
difference of the average value in which the block containing an edge or a detail 
part differs from the block out of which block distortion tends to come can be 
performed. The picture signal processor from which block distortion which avoids 
dulling an edge and a detail part beforehand and is generated near a block 
boundary is removable accommodative is realizable. 

[0033] Next, the 2nd example of this invention is shown in drawing 5 . In this 
drawing 5 , the same sign is attached and shown in a corresponding point with 
drawing 1 . It changes to the averaging circuit 6 shown in drawing 1 , the 
maximum detector 31, the minimum value detector 32, and the arithmetic circuit 
33 are formed, and this drawing 5 is made as [ ask / for median data / by these ]. 
[0034] That is, as shown in drawing 5 , decode image data S4 of the block unit 
acquired by carrying out decode processing of the image data SI by which high 
efficiency compression coding, for example. DCT coding, was carried out through 
the frame decomposition circuit 2 and the block decoder circuit 4 is supplied to 
the maximum detector 31 and the minimum value detector 32 while it is supplied 
to the block delay circuit 5. For every block of decode image data S4, the 
maximum detector 31 and the minimum value detector 32 detect the maximum 
and the minimum value of an intensity level, respectively, and supply them to an 
arithmetic circuit 33. An arithmetic circuit 33 computes the median based on 



maximum and the minimum value, and supplies it to the median memory 34 by 
using the obtained median as the median data S30. The average of maximum 
and the minimum value was computed and, specifically, the median has been 
acquired. The median memory 34 stores the median data S30 one by one for 
each [ are supplied in this way ] the block of every. 

[0035] In addition, since the information on maximum or the minimum value, and 
a dynamic range is included in compression coding, now the image data S1 
which is as a parameter when compression coding of the image data S1 is 
carried out by ADRC coding, maximum and the minimum value can be calculated 
from these values. 

[0036] On the other hand, the block delay circuit 5 is delayed in decode image 
data S4 by the time amount which will start before computing the median data 
S30, and supplies the delayed decode image data S4 to a delay circuit 8 and the 
class generation circuit 9. Synchronizing with supply actuation of decode image 
data S4 from the prediction tap generation circuit 10 to the sum-of-products 
arithmetic circuit 13, reading appearance of the median data S30 stored in the 
median memory 34 is carried out to a coefficient memory 12. under the present 
circumstances, the median data S30 which the median memory 34 carried out 
reading appearance of an attention block and the median data S30 of that 
contiguity block, and carried out reading appearance - as it is - or what carried 
out the down shift to n bits, respectively, and reduced the number of bits is 
supplied to a coefficient memory 1 2 as 1 st class code S31 . 
[0037] Here, the multiplier group memorized by the coefficient memory 12 is 
called for by study which is explained below. The 1st image data already known 
first and the 2nd image data which performed high efficiency compression coding, 
for example, DCT coding, and coding to the 1st image data are prepared. 
Moreover, the new class code which added median data and positional 
information to the class code obtained by ADRC coding is generated. And the 
approach which applied the least square method to the 1st and 2nd image data 
is given for every class code of the for which it asked, and it asks for the optimal 



multiplier group. A coefficient memory 12 is formed by recording this called-for 
multiplier group on memory for every class. 

[0038] In the above configuration, the image data S1 in which high efficiency 
compression coding was carried out by DCT coding is decoded per block by the 
block decoder circuit 4 with a picture signal processor. And in case the median 
data S30 for every block for which the maximum detector 31, the minimum value 
detector 32, and the arithmetic circuit 33 asked are stored in the median memory 
34 and reading appearance is carried out from the median memory 34, reading 
appearance of an attention block and the median data S30 of the contiguity block 
is carried out. In this way, it quantizes by n bits, respectively and each median 
data S30 by which reading appearance was carried out is supplied to a 
coefficient memory 12 as 1st class code S31. Moreover, decode image data S4 
of the restored block unit is supplied to the class generation circuit 9, by 
performing for example, ADRC coding processing, the 2nd class code S8 is 
generated and this 2nd class code SB is supplied to a coefficient memory 12 
here. Furthermore, in a control circuit 3, the positional information S7 which 
shows the relative location within the block of an attention pixel based on 
Horizontal Synchronizing signal S2 and Vertical Synchronizing signal S3 is 
searched for, and this positional information S7 is supplied to a coefficient 
memory 12. 

[0039] A coefficient memory 12 reads the multiplier group which uses as the 3rd 
class code what doubled the 1st class code S31, the 2nd class code SB, and 
positional information S7 which were supplied, and is beforehand memorized for 
every class by making this 3rd class code into address information. That is, an 
attention block and the median data S30 of the contiguity block are brought 
together in the 2nd class code SB obtained by class classification processing, 
and a multiplier group is read for what added the positional information S7 which 
shows the relative location within the 1st class code S31 respectively quantized 
and obtained by n bits, and the block of an attention pixel as 3rd new class code. 
[0040] subject-copy image data when the sum-of-products arithmetic circuit 13 



carries out sum-of-products data processing of the image data supplied through 
a delay circuit 8 and the prediction tap generation circuit 10, and the multiplier 
group supplied from a coefficient memory 12. before encoding for every class to 
image data, and **** - the same prediction decode image data is generated. It is 
easy to come out of the multiplier group supplied from a coefficient memory 12, 
and block distortion in that case. Or the 1st class code S31 which the attention 
block showing the description that an edge and a detail part are easy to be 
included etc., and the median data S30 of the contiguity block are collected, is 
respectively quantized by n bits, and is obtained, Block distortion generated near 
a block boundary can be removed accommodative, without dulling an edge and a 
detail part, since it is the multiplier group by which the attention pixel was created 
in consideration of the positional information S7 showing which location within a 
block is corresponded to. 

[0041] Thus, in a picture signal processor, the median data S30 are computed 
from the maximum detected for every block, and the minimum value, and while 
collecting these median data S30 from an attention block and its contiguity block, 
quantizing by n bits respectively and asking for the 1st class code S31, the 
relative positional information S7 of the pixel within a block is detected, and 
subject-copy image data before adding the 1st class code S31 and positional 
information S7 to the 2nd class code S8 obtained by carrying out the pattern 
classification of the decode image data S4 for every restored block, performing a 
new class classification and encoding for every class of the and **** - the same 
prediction decode image data is generated. While being able to remove block 
distortion accommodative by this, without dulling an edge and a detail part, the 
1st class code S31 can be obtained from the maximum of decode image data S4, 
and binary [ of the minimum value ]. 

[0042] While computing the median data S30 from the maximum detected for 
every block of decode image data S4, and the minimum value according to the 
above configuration The positional information S7 relative about the pixel within 
each block of decode image data S4 is detected. In the 2nd class code S8 



obtained by carrying out a pattern classification, decode innage data S4 Add the 
1st class code S31 and positional information S7 which are acquired from the 
median data S30, perform a new class classification, and the 3rd class code 
obtained in this way is made into address information, subject-copy Image data 
before carrying out reading appearance of the multiplier for every class of the 
and encoding image data, and **** - by having generated the same prediction 
decode image data While being able to compute the median data S30 from 
binary [ of the maximum detected for every block, and the minimum value ] 
Accommodative processing according to a difference of the median in which the 
block containing an edge or a detail part differs from the block out of which block 
distortion tends to come can be performed. Without using complicated circuitry 
and the calculation approach, the 1st class code can be obtained easily and 
block distortion which avoids dulling an edge and a detail part beforehand and is 
generated near a block boundary can be removed accommodative. 
[0043] Next, the 3rd example of this invention is shown in drawing 6 . In this 
drawing 6 , the same sign is attached and shown in a corresponding point with 
drawing 1 like above-mentioned drawing 5 . It changes to the averaging circuit 6 
shown in drawing 1 , the standard deviation calculation circuit 41 is formed, and 
this drawing 5 is made as [ calculate / by this / a standard deviation value ]. 
[0044] That is, as shown in drawing 6 , decode image data S4 of the block unit 
acquired by canrying out decode processing of the image data SI by which high 
efficiency compression coding, for example, DCT coding, was carried out through 
the frame decomposition circuit 2 and the block decoder circuit 4 is supplied to 
the standard deviation calculation circuit 41 while it is supplied to the block delay 
circuit 5. For every block of decode image data S4, the standard-deviation 
calculation circuit 41 detects the standard variation of an intensity level, and 
supplies it to the standard variation memory 42. The standard-deviation value 
memory 42 stores the standard-deviation value S41 one by one for each [ are 
supplied in this way ] the block of every. 

[0045] On the other hand, the block delay circuit 5 is delayed in decode image 



data S4 by the time amount which will start before computing the standard- 
deviation value S41 . and supplies the delayed decode image data S4 to a delay 
circuit 8 and the class generation circuit 9. A delay circuit 8 carries out block 
decomposition of the supplied decode image data S4. is accumulated, and 
before it reads accumulated decode image data S4. it carries out delay 
processing by the processing time of the class generation circuit 9. the standard 
deviation value memory 42. and a control circuit 3. A delay circuit 8 reads and 
supplies decode image data S4 which carried out delay processing in this way to 
the prediction tap generation circuit 10. 

[0046] The prediction tap generation circuit 10 changes decode image data S4 
into the signal format suitable for the operation gestalt of the sum-of-products 
arithmetic circuit 13. and supplies it to the sum-of-products arithmetic circuit 13 
while it forms the prediction tap which a sum-of-products operation takes by 
collecting the circumference pixels focusing on an attention pixel for every block 
of decode image data S4. 

10047] Synchronizing with supply actuation of decode image data S4 from such a 
prediction tap generation circuit 10 to the sum-of-products arithmetic circurt 13, ^ 
reading appearance of the standard compilation value S41 stored in the standard 
deviation value memoiy 42 is carried out to a coefflcient memory 12. under the 
present circumstances, the standard-deviation value S41 which the standard- 
deviation value memory 42 carried out reading appearance of an attention block 
and the standard-deviation value S41 of that contiguity block, and carried out 
reading appearance - as it is - or what earned out the down shift to n bits, 
respectively, and reduced the number of bits is supplied to a coefncient memon, 
12 as 2nd class code S42. 

[0048] An example of the standard deviation calculation circuit 41 is shown .n 
drawing 7 . Decode image data S4 is supplied from an input temiinal 51 . Decode 
image data S4 of a block unit is supplied to the brightness frequency-distnbut.on 
table 52. and the table of the frequency distribution of the intensity level of a 
block unit is generated in the brightness frequency-distribution table 52. Based 



on the generated table, as shown in a formula (1), the average Is computed and 
the computed average is supplied to the standard deviation calculation circuit 54 
in the averaging circuit 53. In the standard-deviation calculation circuit 54, a 
standard variation is computed by the formula (2) from the table and the average 
of frequency distribution, and the computed standard variation is taken out from 
an output terminal 55. When the taken-out standard deviation value is small, the 
width of face of frequency distribution is narrow, and when a standard deviation 
value is large, the width of face of frequency distribution becomes large. 
Moreover, even if it can calculate a variance and uses this variance by squaring 
a standard deviation value, it can be used similarly. 
[0049] 

Average value = sigma (intensity-level x frequency) / total frequency (1) 
Standard-deviation value = root (sigma(intensity-level-average)2 x frequency) / 
total frequency (2) 

However, root ( ) uses the result of an operation in ( ) as a square root. 
[0050] In the above configuration, the image data S1 by which high efficiency 
compression coding, for example, DCT coding, was carried out is decoded per 
block by the block decoder circuit 4 with a picture signal processor. And in case 
the standard variation S41 for every block for which the standard-deviation 
calculation circuit 41 asked is accumulated in the standard variation memory 42 
and reading appearance is carried out from the standard variation memory 42, 
reading appearance of an attention block and the standard variation S41 of the 
contiguity block is carried out. In this way, it quantizes by n bits, respectively and 
each standard-deviation value S41 by which reading appearance was carried out 
is supplied to a coefficient memory 12 as 1st class code S42. Moreover, decode 
image data S4 of the restored block unit is supplied to the class generation circuit 
9, by performing for example, ADRC coding processing, the 2nd class code S8 is 
generated and this 2nd class code S8 is supplied to a coefficient memory 12 
here. Furthermore, in a control circuit 3, the positional information S7 which 
shows the relative location within the block of an attention pixel based on 



Horizontal Synchronizing signal S2 and Vertical Synchronizing signal S3 is 
searched for. and this positional information S7 is supplied to a coefficient 
memory 12. 

[0051] A coefficient memory 12 reads the multiplier group which uses as the 3rd 
class code what doubled the 1st class code S42. the 2nd class code S8. and 
positional information S7 which were supplied, and is beforehand memorized for 
every class by making this 3rd class code into address information. That is. an 
attention block and the standard-deviation value S41 of the contiguity block are 
brought together in the 2nd class code S8 obtained by class classification 
processing, and a multiplier group is read for what added the positional 
information S7 which shows the relative location within the 1st class code S42 
respectively quantized and obtained by n bits, and the block of an attention pixel 
as 3rd new class code. 

[0052] subject-copy image data when the sum-of-products arithmetic circuit 13 
carries out sum-of-products data processing of the image data supplied through 
a delay circuit 8 and the prediction tap generation circuit 10. and the multiplier 
group supplied from a coefficient memory 12. before decoding for every class to 
image data, and **** ~ the same prediction decode image data is generated. It is 
easy to come out of the multiplier group supplied from a coefficient memory 12. 
and block distortion in that case. Or the 1st class code S42 which the attention 
block showing the description that an edge and a detail part are easy to be 
included etc.. and the standard-deviation values S41 of the contiguity block are 
collected, is respectively quantized by n bits, and is obtained. Block distortion 
generated near a block boundary can be removed accommodative, without 
dulling an edge and a detail part, since it is the multiplier group by which the 
attention pixel was created in consideration of the positional information S7 
showing which location within a block is corresponded to. 
[0053] Thus, in a picture signal processor, while collecting the standard-deviation 
values S41 detected for every block from an attention block and its contiguity 
block, quantizing by n bits respectively and asking for the 1st class code S42. the 



relative positional information S7 of the pixel within a block is detected, and 
subject-copy image data before adding the 1st class code S42 and positional 
information S7 to the 2nd class code S8 obtained by carrying out the pattern 
classification of the decode image data S4 for every restored block, performing a 
new class classification and encoding for every class of the and **** - the same 
prediction decode image data is generated. While being able to remove block 
distortion accommodative by this, without dulling an edge and a detail part, the 
1st class code S42 can be obtained from the standard deviation value of decode 
image data S4. 

[0054] According to the above configuration, with the standard deviation value 
S41 detected for every block of decode image data S4 The positional information 
S7 relative about the pixel within each block of decode image data S4 is detected. 
In the 2nd class code S8 obtained by carrying out a pattern classification, decode 
image data S4 Add the 1st class code S42 and positional information S7 which 
are acquired from the standard deviation value S41, perform a new class 
classification, and the 3rd class code obtained in this way is made into address 
information, subject-copy image data before carrying out reading appearance of 
the multiplier for every class of the and encoding image data, and ****, while 
acquiring the standard deviation value S41 detected for every block by having 
generated the same prediction decode image data Accommodative processing 
according to a difference of the standard deviation value in which the block 
containing an edge or a detail part differs from the block out of which block 
distortion tends to come can be performed. Without using complicated circuitry 
and the calculation approach, the 1st class code can be obtained easily and 
block distortion which avoids dulling an edge and a detail part beforehand and is 
generated near a block boundary can be removed accommodative. 
[0055] In addition, in an above-mentioned example, although the case where 
compression coding of the image data SI was carried out by DCT coding was 
described, this invention can acquire the same effectiveness as an above- 
mentioned case, not only this but when image data is encoded by compression 



coding of others, such as ADRC coding, DPCM (Differential Pulse Code 
Modulation) coding, and BTC (Block Truncation Coding) coding. 
[0056] Moreover, although the case where a coefficient memory 12 and the sum- 
of-products arithmetic circuit 13 became by separate circuitry was described, you 
may make it this invention constitute not only this but the coefficient memory 12, 
and the sum-of-products arithmetic circuit 13 as a block distortion clearance 
circuit collectively in an above-mentioned example. 

[0057] Furthermore, although the case where carried out ADRC coding of the 
decode image data S4 for every block, performed class detection, and the 2nd 
class code S8 was obtained by this by the class generation circuit 9 in an above- 
mentioned example was described In the case of the coded-image signal with 
which compression coding of this invention is carried out for example, not only by 
this but by ADRC coding, it is good also as 2nd class code by extracting the re- 
quantization code contained in a coded-image signal in a class generation circuit 
as it is, and collecting the numbers of predetermined taps. 
[0058] Moreover, although the case where this invention was applied to the 
picture signal processor which decodes the image data SI which compression 
coding was carried out and has been transmitted in an above-mentioned 
example was described, this invention can acquire the same effectiveness as an 
above-mentioned case, not only this but when it applies to the picture signal 
processor which decodes the image data which compression coding was carried 
out, for example and was recorded, and is reproduced. If it is picture signal 
decode equipment which, in short, decodes the image data by which 
compression coding was carried out, it can apply widely. 

[0059] Furthermore, in an above-mentioned example, there is an advantage that 
it is not necessary to change a transmission format, without applying a burden to 
the equipment of a transmitting side, since effectiveness which was mentioned 
above by applying this invention only to the playback side of a picture signal 
processor or a receiving side is acquired. Moreover, it not only can remove block 
distortion accommodative, but resolution may improve by performing the so- 



called adaptive-prediction processing which retouches image data for every class 

also in the case of this example. 

[0060] 

[Effect of the Invention] The 1st class information which will be obtained from 
each average of an attention block and its contiguity block if it depends on this 
invention, The 3rd new class information is generated based on positional 
information and the 2nd class information obtained according to a pattern 
classification, subject-copy image data before carrying out reading appearance of 
the multiplier according to the 3rd class information, performing a sum-of- 
products operation to the decoded image data and encoding, and **** ~ by 
having generated the same prediction decode image data Block distortion 
generated near a block boundary can be removed accommodative, without 
dulling an edge and a detail part. 

[0061] Moreover, detect the maximum and the minimum value of an intensity 
level within each block of the decoded image data, and a median is computed 
from the detected value. While being able to acquire the 1st class information, 
without requiring complicated circuitry and the calculation approach by having 
acquired the 1st class information from each median of an attention block and its 
contiguity block Accommodative processing according to a difference of the 
median in which the block containing an edge or a detail part differs from the 
block out of which block distortion tends to come can be performed. Block 
distortion which avoids dulling an edge and a detail part beforehand and is 
generated near a block boundary is removable accommodative. 
[0062] Furthermore, while being able to compute the standard-deviation value (or 
variance) of the intensity level within each block of the decoded image data and 
being able to acquire the 1st class information from an attention block and each 
standard-deviation value of the contiguity block Accommodative processing 
according to a difference of the standard deviation value in which the block 
containing an edge or a detail part differs from the block out of which block 
distortion tends to come can be performed. Block distortion which avoids dulling 



an edge and a detail part beforehand and is generated near a block boundary is 
removable accommodative. 

[0063] And if it depends on this invention, since the above effectiveness can be 
acquired by processing only to a playback or receiving set side, a burden is not 
applied to a record or transmission side, and there is an advantage that it is not 
necessary to change a format. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the configuration of the picture 
signal processor by the 1st example of this invention. 

[Drawing 2] In order to generate the class code concerning this invention, it is 
approximate line drawing for explaining arrangement of the attention block which 
extracts average-value data, and a contiguity block. 

[Drawing 3] It is approximate line drawing for explaining the relative positional 
information within the block of the attention pixel concerning this invention. 
[Drawing 4] It is the block diagram showing the configuration for learning the 
multiplier applied to this invention. 

[Drawing 5] It is the block diagram having shown the configuration of the picture 
signal processor by the 2nd example of this invention. 

[Drawing 6] It is the block diagram having shown the configuration of the picture 
signal processor by the 3rd example of this invention. 
[Drawing 7] It is the block diagram having shown the configuration of the 
standard-deviation calculation circuit applied to the 3rd example of this invention. 
[Description of Notations] 

2 [ ... A block delay circuit, 6 / ... An averaging circuit, 7 / ... Average memory, 8 
/ ... A delay circuit, 9 / ... A class generation circuit, 10 / ... A prediction tap 



generation circuit, 11 / ... Class code mennory, 12 / ... A coefficient memory, 13 
/ ... Sum-of-products arithmetic circuit ] ... A frame decomposition circuit, 3 ... A 
control circuit, 4 ... A block decoder circuit, 5 



